Identification of transcriptionally regulated genes after sciatic nerve injury.
Mammalian peripheral nerve fibres can regenerate after injury. In an attempt toward a better understanding of the underlying molecular events, we have isolated novel and known rat cDNA sequences, the expression of which are regulated during sciatic nerve regeneration. For this purpose, cDNA libraries were constructed from either the nerve segment distal to the crush site or the corresponding contralateral uninjured nerve of the same animals. These libraries were screened by differential hybridization and several transcriptionally repressed and induced sequences were isolated. Out of 2,000 cDNA clones screened from the distal library, 11 sequences were found to be induced in the distal nerve segment. This set of induced cDNAs included the rat homolog of vimentin, 28 S and 18 S ribosomal RNA species, and two novel sequences. Of 5,000 screened colonies of the contralateral library, 30 colonies contained sequences that were repressed in the distal segment after nerve crush. They were identified as myelin basic protein, myelin P0, alpha-globin, cytochrome oxidase subunit 1, creatine kinase (muscle type, M) and collagen type I. In addition, five novel sequences were found that were dramatically repressed after sciatic nerve crush. Representative clones were tested by northern blot analysis to study their time course of transcriptional regulation during nerve regeneration. The observed patterns suggest that the regeneration phenomenon shows complex gene regulation in which the nonneuronal cells of the distal segment play an important role. Further characterization of the isolated regulated known and unknown sequences will increase our understanding of the molecular events associated with neuronal regeneration.